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(54) W^W4Hlsy:^fe 



(57) 

:^a.y^^j-iijgpi 3-C$e>tZ^iiJL, gSH-6<jfeK«^ffigP 




(2) 

1 

t n-t^ m^m 1 fa«o*^^^jj5ij:^i*o 

SXg^, 

±fSl ij^c!)^-l'(Z)U-<;u«r*:a6SXSh. 

ffi-f- U ;w h C T ^ ^ *J35iJ ^ S xe 

^-r S :i i: ^ -r ^ *^WW)3iJ:^j*o 

1 y n y 15^ <3!)<t^^«»©-9-/-;^n y tz5^SlJ-r SX@ 

«SJ^fflliO^^1tt±T®(i0$r:*is?)^Xgi:. 5^? 
^Xgi:, 

±15 1 y^n -y >^(7)^-t© U-<;u=g:*i^)^xei:. 

U-<;bh{r^Sl!:T*^^*>^;6-^*iJSfJ"ri>Xg^>Sr 

*T ^ ^ ^^SS: ^ f ^ ^^^*J35'J::^ifeo 

I y n y ^(7)1t^^«»cr)-9-yrn y >7 {l^^^iU-r 5X@ 

fil. ^i»<eXfi:®i»(ill^*J6^xei:, 
±15 1 .y i7 a>^^(3D^iK»tt±© 
«a^)^Xg^> 

±fSl -/o-y ^^o^i^oU'<;w=&^i<)'5X@i::, 
±iE«&(^+>-:/rn^y>:^Sc7)^-^CDe'->7M> ^^^flX 
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2 

[l»*:®63 A*$n/::^^#^^yn ^y 
iiJLT#yn*yi5^St3*^^A>S*>(Z)5pJ»J?grfTd*^« 

:/n y :J^S(3!)^®<lCD5^*^«d6^Xgi:, 

±fS 1 rn ^y i7 0M#fl[)^jft»i*±0x*;i.:^-53^^=gr 

*i^)^Xg^, 

±82 1 y n ^y >:7 0C)M-t(^ u-<;i/^*:i6'5Xgh> 
±iB1fiftcD'9'y >^n y i5'«<7)IIJa<fi©»ffii:±iB 1 ^ n 
y ^c!)^-^©^jS»ctt±(3Dj:^;v=^-«'^i:±l2i 

;6-§ ^ ^J^Jf S Xg S i: ^4*® -r ^ *^ 

[sf*:S73 ±fe«»®'9'r:/n y ^SCDS|«jffl0^ 

*^±fS 1 -y i7 0M-^or)^^S^&tt±(Di^;l':^-5^ 
*^±iH 1 ^y l?C^)^g-^CD U-^;Ui:(Z)^>7^j:< ^ 4j 1 o 

CK:*:^8 3 ±12 1 y ^7 0«-^tZoV>T^fi»CDil 
Str. ±f2^^^^JSiJX^t3*5V>T^^^I^J!?iJ$n^c:yn 

[0 0 0 13 

[0 0 0 23 

E;?ij$n^o ^p=^\tp^mm^^'o^p'^mm^ts:m 
mhx^xmm^fi^o f^p'^\^p^mm^^t)tj:\^=^p 

i:L/c^^(itf'y^^ffl=grjg*r) fi^CDiSffi-^^^h^ 

-i>3 y^gti^)S«^5^cC^H'efeSo t^^cd^oT, ±12 

*o Ud-U. ±fHtf 'y^^grSEA^^-g-trtt, ±M^Po> 
S ^> ^ V ^ :b »^ ^ =^^3«^-^S^>fL CD ScoS^^fb 



3 

[0 0 0 3] ±m'^^m^(Dn^it(DM.i^^ti:mt lx 

MBE (Multiband Excitation: Kft 
IB) W^it. SEE (Singleband Excitation: i:/ 
^^>h'm&) ^"^it. /\-=e:^v^ (Harmonic) 
it. SBC (Sub-band Coding :^it5J'SJW-^^l:) . LP 
C (Linear Predictive Coding: Wf^'^M^^it) . *> 
^V^^J:DCT (MWl^-^^ >Um . MDCT i^^V 
7^ KDCT) , FFT (iS^-7-UxafSI) mt(^i> 

[0 0 0 4] ^Jx.tf> ±IEMBE^?■t^l:^3*5V^T{i. A 

ysic -^UT. S^^bW (^figffll) ti. iEfcf^y^^St:: 
(cosin)&^^frJ:O^raM_h0*^W&0&^ 

CO 0 0 5] 

±i2M B E Jff ^ft-e^^ r:^ bf A T L ^ ^ . 

-g-iSfflOTtt. ^c3!)railo/::bf ^y ■?^©0f'C#cosinSJ<7)lf 
J:^{-cosin ^-^JSS^ff ^ T L ^ -5o irt^ 

TV>§ J:^Aj:@^fifffi (OfefflXti7r/2ffiffl) <omn 

-e#cosin ^^-^fi^L. If ^y ^*^#^n?^cCV^^c7)=g^^^ 

cooo6]*^^ti. ±mmm^zm^xt£^titzij<D 

[0 0 0 7] 

[0 0 0 8] r:i-e, ±Mm^(omt^m£^n\z\t. # 
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4 

[0 0 0 9] fife 0)^^1:1 #.^^^^*J)5U:^i^^ LT. A 
1 yn «y i7<7>M-^0!)M&»tt±Oi:^;U=¥^-«'*^ 

XSi:^*-r-&c:^^«lt®i:LT Xie^lS T ^ w 
CO 0 1 0] CT. ±iE*-9--/-/n ^y i7m(Dm^<o\f 

\:.xy.\^±M^'^^-fuv^mo>m^(Dyf-^m. *a 

v-<)v^\zmzx^p'^t^^t^^'^m 1.x 
[0 0 1 1 ] ^ ^\z^(D^m\z%^^p^nm^mh l 

T, A^J$n/:i^^ft-t^->^n i7^ffi-e5>iiJLT#r 

^<D\f-pm. n^^jiaxtiS^dM^^^j-sxet:. ± 

IB 1 ^y ^(3r)M^(3r)^ift»ttJi©x:^i;W¥-5>*** 

30 [0 0 1 2] ^7^c$^irftfec^>^W{r«^^*^WW»J:^ft 

fef3:feV>T. 1 yn ^y i7(^)«-t^1fi»<Z)'9-yyn ^y 
^mt^TM^i. ±fS«Sc®'9-:/-/n^y >^str^ratt± 

iit3S-:5VNT-«tyrD *y i5^SO|g«iflc^)^*$:*«)SX 
XiSl :^o^y i^^^-^o^&ScttXcDx^^w^- 
^^^flJ^^a^-SXgh, XIBl :/n^y^<7)<t-^OU-^;u$: 
*i6^x@i:, XiS1ta:<^^ty:/n«y i7Sc^ll^<S05> 
4^ *h±l2 1 >^D^yi7(DM-^©M&&«XcDx^;i/^-:«^ 

\z}i.cx^P^i}^^i)^^mm-t^j:mii^^r^zt:^ 

[0 0 13] ZZX\^o^P'^i)^^f)^(D^mtit. ^P 

So o^D, A:t?^^^-f-A>e>jt^ (wmsi^) yL\tm 
p^^mmr^zii'h'^^^o z<D^otj:t^^z{t. m 

50 ^WLm-Qo^m^^co^^^m^^z^t^x^^o 



5 

[0 0 14] 
CO 0 1 5] 

trie c X ^p^ib^^ i)^ ^mmr ^ » 

coo 1 61 EIUr:tel>T. A^;«S^ 1 1 t^Ji. g|^L 

tD*^^Dc mm) :ty^y h^cDm^'^^m^m m 

At^2 0 0 — 3 4 0 OHzJrftlJK) (Dtzi!b(D(i^tj:< 

(«?y;^LtfN = 2 5 6) {zMLX:fjmm^tH'f. Z(Dir 
ly U-AL-*ty («^JA{f L= 1 6 0) CO 

mmxmmmyj\^i>zm}!k^m^itxiso . ^:ruy^m 

<Dyt — /<-'^ y^\t^-l^V'>':fjv (9 6-9*>:/;u) t: 
tj:^X\^^o _blE^;i?^Ct^Sa5 1 2 ^(7)N+^ 

-So wC!)-t)-y:/n^y i7 5>SJa5 1 3f^> ±IB^;!)H:tMSa5 

1 2x^m^nft 1 •:^n^y >7®^-l':&$p>^rSB»ilj•r 
4«. i^m\(D%mmo>m^. mwmmy.\tm^mmiSL 

A 0f^cr)g|fS tt®!^- ^ 0 -9- y y n ft 

T'#^n;ttf-^fitt^ti. \:f-^mm^^ih^i 9{z 
mm\t^ mm^i s^zmi^^n^o z(Dmwi^i s^t. 
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6 

2 o*-e>^aii-^o 

C0 0 171»cJ:i. *»16DSISSfl«|-CSfEft'»tt!Si:UT 

«CD«i£B -O V^ T Itt^ r S o 
C0018]rr-C. ±iS#^ty>^o^y i7ft0^-^0tf 

m2<DC{z^-r^otj:m'^:^\t^'§- (MP^) ^itmr 
So m'^0mm(D\^-^<o^mt. m2<oA<D^'^iz^ 
mm±xm^tj:i,i^hm.wmx^^<Di,zML. st^xti 

o{r5*L> m!^^\%=t^o^w^mmy.\%%mm.\%. B12 

CO 0 1 9] e-^c3!)±|e#'9-y:rn y ^§c?)»ip 

1t^«^a3^15«. g|3tz^'rct:-9trA*^iS^2 1 

t^^'^mm5L\^i^mm-^^2 2)L. mu^mmy.\% 

^a^*>e>fflttiTi%^»a5-rsffl;!jn^^»mSP2 3 i:. 
^1^^/1535 2 4 i:;6-^7^cCSo ^LT. ±iSffi;ta¥l^ffi^ 
J<? ^jfill^ttttigp 1 7 ;6^«^ffi ^J»tSP 1 8 A^^d^ltffi 

CO 0 2 0] ±IEJ:.^;U^-cD5^®:*^e>%^^*-^*-^ 

w»frsigs=S:gi 1 hBl3=&rfflv^Tl^^^t-'5o ±iaa:d^ 
tt^nas 1 2-c:^?^sg^*-tts r J: o^offi^ns 
1 <y ^5^oD^^yr;^a:N^2 5 e-y-vr^ui: L. 

-9-y:^;i/^J^x(n) ^T^o wtZ) l -y ^ (25 6-9- 

v^yu) ^±ie'9":/>^a^y iS'^^iijas 1 3{r cfc 0 8+^>y 
;i-S{r:^iiJ-rSo f S ^-9-r:/n ^y >7gB i =8t^)-9->^ 
40 y >:7;{,iN/Bi (2 5 6/8 = 3 2) ^±iS 1 

^e^m^IPl 5 0!)^JAtf^S^(lllXt^ll«?(l»tl3a5 2 2tr 

CO 0 2 1] r0SiP(lilXJi^»<iSCffiSP2 2«. Ji 
fB3 2^(^-9->^^a y ^:^St::^HttJh7^-:J^CD««IAffS 

CO 0 2 2] 
C»l] 



(5) 
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a ( n = 



1 k+B,-l 

E C x(.n)-x)' 

B I n=k 



0 ^ i <N/B, 



k= i xB, 

[0 023] -e^Sn^i) (1) ^(zJ:'9»ffit/i<S*t±i 

CO 0 2 43 ^ti. ±fB-9-yya-y^'S®SI»fiitt, ± 
15 (1) (x (n) -x.) 2or)f<;t>t9C, 

t(Dm^t:^tj:\,\ (x (n) ) ^ $rfflv^^t t)®T-ab 0 , 



1 



a 



N/B. 

N/B,- 
= { n 

i=0 



N/Br 

L 
i=0 



1 



0 ^ i <N/B. 

(1) 

V'>J3»^)S rms (root meansquare, 

CO 0 2 5] Ji^SiPffiUffa (i) »^ ^HlttJi-COT^^ 
tScSrl5'<Sfci&K:±iBfflai^i%S:aaJ2 3&t;«!RT^ 

»ffiSP2 4f'p*&$n5<, ±i5fflSn¥i%fl:ffia5 2 3Rt)f 

ffl^¥J%»aia5 2 4tt, ffljp¥i%<lav:add Xt/ffl^T 
i^fflayimpy 
CO 0 2 6] 

(2) 



1 



a. (i) I 



1/N/B. 



(3) 



[0 0 2 7] (2) (3) ^t:: «9 S^fiJ 

■rSo rn^cT) (1) S:- O) S:T«gl^|i^l^^::ov^ 

C0 0 2 8] ±IB (2) (3) *t3J:0»ai$n)^^ 
p f = a V : add / a v : mpy 

m^n^o m^\t. iiEiaffipthf =sri.i tc^^Lx^D 
t. ±mm^mmpf t^mmmptht <^K>±^\^^timm 

-yj. ±i5^fiScit«Pf AWdlfiPthf J:0/^$V^^^ 
[0 0 2 9] JSkt^, tf-iJ^Mtf^^^^ffi-r^tf-^fBtff 

A^^fcf->:'ffl^^a3-r^tf-^fi^ttj^2 6 i:, ccQe 
- fi^^mas 2 6 d> 'E> o (ic35¥i^<a^® ffi-r 

^tf-«>!'MS:tBgP2 7i:, A^7ig^-2 5^ifhLT«*&$ 
n S n >7 « CD ^ A- ® ipiiMM * © m -r S ^iSI<l 



^i^n¥i^<Bav:add St/ffl^^i^il a v :inpy Jii2^ 

v:add ^ffl^^J^il a v:mpy^ ^ tfc;^ P f ^> 
... (4) 

5^? £±535 1 9*^Jiie¥J%e--i5'<imtBgP2 7*>6 0^j%tf-- 
^^J»flff^7&^m:^ffii^2 0;&>^#m$n^o 
[0 0 3 0] ±fee-i;'fii«aj&-^^^#*-§*-^WK 

«iai^2 6trii. ±i5^;6nt^S^l 2. +^y-:^n.y 

1 ( 0tJ^{f8) <3[)-9-::^:/a.:; ^^a)<t-^365N/Bi (2 
5 6/8 = 3 2) <@#t*&$n«»o C:c^tf-i5^fii«^a3^[P2 
6{i, ^JA«J3 2ii^©-9-:rrD^y i5^«cr)tr-^flP 

(i) 

CO 03 1] 
CS8C3] 



(6) 

9 

P(i) MAX ( lx(n> I) 
k= i xBi 



[0 0 3 23 -e^sn^ (5) *(Z)*#Ttj^m*rSo ^ 

So 

1 mr\ 

P= £ PCi) 

— N/B. i=0 

[0 035] T^SnS (6) ^iz^K^nmt^o 

[0 0 3 6] tfc. ±iSSip(ill»ffi§P2 8tt. fuy 

a. Ci> =/— - 2^ ( xCii)-jc: 

fi N n=0 



[0 0 3 8] t?*i6So ^LT. ±ia tf-i7ffl(iffi<j^m ^0 
Pn =P./ab (i) 

[0 0 3 9] ±tE (8) ^fr J:0S:fcti5n/ctf-i:'<l{i 

tf, ±is. e-iJ'ffidftttSPn ;6Wa8^Pthn :^ 

?^^ht-So ±i5tf-^<S{l^£««Pn A^Pa9<lP 
thn <J: 0 /h $ V> i: fcf- m.<Dm K> 5 V^ ^J»t L*^ 

[0 0 4 0] m±f::ctO. *:^^tr#S^^^W^iJ:5fe 
[004 1] 2feC05fi, 2(s:%^CD^2 0^Jfi«aii: UT 

[0 0 4 2] zia)m2(Dnmm\^. ^P'^<d^^)v^- 

[0 0 4 3] C:<Z)EI5tr*5V>T. A*«^^3 1Cfi> gl 5<? 
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0 ^ i <N/B. 



(5) 

[0 0 3 3] ^LT. ±iB^^tf-t5^<imttSSe2 7d«± 
i5e-i5'fflP(i) A^-b^l^tf-^^filP^^g:. 
[0 0 3 4] 
[f6!c4] 

(6) 



[0 0 3 7] 
[»5] 



0 g i <N 

• • • (8) 

(^JAt^ 2 0 0-3 4 0 OHztzSJPS) (Dfz^CO'J^t^ < }l 
(2 0 0HzJ;ilT) CF)^^;6^^Tt^n/:i^^(^e 

■tA^^J&snSo ccD^t-^tt. ^*Ht<affia5 3 2t33^e> 

nSo ^a)^;&>tt^SgP3 2Tti 1 yn>y i^N-y-y:/;!^ 

(^J;l{^N = 2 5 6) t::*f L"C^Jx.{f^N^ >'^^^;6^ 
Ct> 1 y ^^$r 1 7 U — ALif (^AJiTL 

= 160) 0rBlPiT*^rp1tt:^r«itriiiMis^»ib$i±T*5'9. 

#"/n ^PB^(7);t-/N*-^ >^{iN-L (9 6+^>7" 
)V) i:5^oXV^So c:o^;&^ttMS^3 2T*N-9-yr;u 
©yn^y ^a:$n/i^t-^tt. iS5!^«SP3 3t3ttl&$n 
So ::c7)ii:3^^^^35 3 3ti. 'B^Jx.t^ 1 -/n ^y i7 2 5 6-9- 
y:/;uc^)-t^>:/;i/3?iJtr^^LT l 7 9 2'9*y'/;i-^<3[)Or 
-:$^^#SnLT (V>^D»^S0iSJ6LT) 2048-9-y:/' 
;U^L. rc!)2 0 4 8-9->>^;UO^rB^ttx-5^?U{l*fL 
FFT ^(Dit5^^g|^S'g:SE 
L> ^iS^Sctt7^-:5^3?»Jt::^«irSo c:(^)lE3!^gia5 3 3 
t''h(Dm^9L^±.(07'-9\t. i^;i/^-«^tBgP3 4C 

ltllIi^>'U^-tfetiJSP3 4 a 

:^-«^aia53 4 a25.t/ii5i^ffl3x^;V:^^-^tfia5 3 4 b 



(T) 



11 



100441 i^kTiz^ z,0m2<Dmmm<Dm^^mmr 



C004 63 t3j;0*«?)€>iaSo :i© (9) STR 
e (j) ^tmSa^^^L. Im (j) ti^Scg^^^-To ^ 

[0 0 4 73 ±feai:^;^¥-^ai^3 4 CDfilSffl ;W 
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12 

cfcO«om$n^ 1 rn^y ^(^>H^y:/;u&N>g:2 5 6 +^ 
(2 5 e-y-VT/^U) CD^^1tt±0!)T'-:$'{i. ±12 it 

±^j:.^ji^^-^m&3 4\zmm^ti. mmeim a) 

[00453 
[SIC63 

(9) 

¥-«^ffi«P3 4 a2Stt/B«ffl^:^;l^4^-<ftaia53 4 b "C 

±fs (9) ^izm^ntzmm^m (j) 

[0 0 4 83 
[»73 

(10) 



N/2-1 
j=N/4 



(in 



[0 04 93 T^Sn^ (10) ^RXf(U)^i,Z^0:^i5b 
CC:Tn>"5(gi«fflO*iO'-2KHz . iiSi^ffllfi 2 ~3. 4 

KHz O^^ilc^T^^^o _hfS(10), 

f b = Sl /Sh 
[0 0 5 03 r<7)M^S^iS:tt±T<DJc:^;;V:¥^-5i^:miSSf 

?d.^^)i^^-^^mmfb =&^J^t^BS<if thb ^tfcKL 

^^^;i?-^;6>0^J^^^T-5o 01]^ t^±fBr4(i f thb ^1 



Sl +Sh 

N/2 



• • (12) 

[0 0 5 1 3 -^fz^ ±IB{£i^1lJi:^^;V^-SL ISlt^iSi^ 
1 a ft«*. 

[0 0 5 23 
[iic83 

(13) 



[0 0 5 33 "C^^n'S (13) S7&>^*i6'5o ro^J^ 
W-<;Uft« 1 a 4i*IJKa53 7t;itti^$n^o CCO^J^gP 
3 7 Ji. ±iB¥i^ U-«;HS« 1 a ^^At^Mffl 1 tha ^ 

tha ^550 fr::^^LT*5^Jii5^1^U-<;HSffi 1 a 
[0 0 5 43 ±ie*IJ»Ta53 7fi. ±iax^;u¥-:j>:fe(» 



f b < f thb t^'^ la < 1 tha 

-^UT, ai^;iSi^3 8*-^^?t^j»Tft^^^ffi-r^o 

5^? [0 0 5 53 d w-c. Za>^2.(omMm'^<r>}LU3L%)}, 



13 

Pf<PthfA"'^ fb<fthb Xtipf <Pthf 
1 a < 1 tha 

[0 0 5 6] z(om2(ommm\t. 

So 

CO 0 5 8] :la)g!6^r^V^T. A^7^^4 1 
?^j:< an^iBi^fig^ (2 0 OHzi.:i.T) ;&^^*$n. 
1 yn^y ^N-y-y^^;!^ («ajAtdtN=2 5 6) 

f^^^ (2 0 0Hzl;iLT) Tbm^^n. /n5 J: 0 

1 y i^N^^V>^;l/ mX\IN=2 5 6) T^;6Ht^ 

yP^-^^'^H-^aJ 3 5 J: 0 ^ n/i X ^- 5> 
o u-<;u;!)^fHc$nSo c:0l[-§-u-<;vitS:^3 6(3 J; 

CO 0 5 9] ui.Ttz. z(om3(Dmmm(omrf^mm'r 
So z<om3(Dmmm\t. ±mm^^\hmi7^ i9j&> 
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U-s^yv^yigpa 6;&>6®¥^U-<;Hff« 1 a ^fflVNT± 

Pf <Pthf ^^-^ fb<fthb ^^^"-^ la<l 
tha 

t ^ ^ W r V ^ V > -5 e S S[ <^ ii5 V > W Wt ^ fx -9 o 
CO 0 6 0] I^:;±t::<i: 0. Z<Dm3(Dnmm\t. »tH-«J 

10 CO 0 6 1 ] tj::^. ^^m<D±mnm&uz^^^p'^n 

»J:firfe«. ±mM.fi^miz(o^mi^i^n^h<oxtj:\^^z t: 
m^mmpf ^m^^x^^^^^mm-r^m^^z^-i,^ 

Pf < P thf (Pthf =1- 1) 

5 :7 1 -7 u-A-ct, 

Pf ^ P thf 

htji-oft^^ ±l27 7^Pfs^0i:-rSo -^LT. 
fb<fbt A^-^ Pfs=l la<ltha 

0h^\-^p^xf£\^ii\^^mm&o)^'^\zM\^m^^ 
[0 0 6 2] ^LT. ^^^miz^^^^'^mmyjm^zj: 

^mx0m'^<D^±^m<^zhii!)^x^^o 
CO 0 6 3] 'A\z^ ^^m^z%^^p^m^iyj^cDm4 

30 So ±.m\.fzmi(K>m^m\zis\^x\t. m^oyiM'^-f 

m^i^t:mm^i^h0itm^^isbx\^^tK ±m^m^ 

mm (^j^t^3 2f@) <Dv'-s^o)mnt3 2mi&<Dmn 
tt^'Z^^n^n^o z(om^. ikiz3 2m<Dr--$^^m 

ir#T^- 9 (D^n'^ns 2 mm^t: r> tzmzmn^n^ 

40 9m^::3 2m(D3 2m^mm)^'j;^^wttj:K>. ^<(oi^n 

$ n S r C /j: S o 

[0 0 64] ^3T% zo)mA<Dmmm\z^\^x\t^ ± 

IE3 2fi0#-»^yrn y i5^Sc?)Sia<fi (rmsil) 

le^-y-":^:/!:!-/ :^^Q|c^||a<ir ms> CC0rms<Z)7U 
-Art®8IP(iMff rms Rt/^j^M r ms tA. 
CO 0 6 5] 
5(? [&9] 



(9) !|#MT5-3 4 6 7 9 7 

15 16 



ri«s(i)= /— \'^x^ (i-B. +j) O^KB. (=32) 



rins = — VrmsCi) (Bn=3 2) (15) 



Bn i=0 



(J r ms 



1 Bn~1 

Z ( rmsCi) -nns ) ^ 



• (16) 



CO 0 6 6] tmi^^o znib<D^^l^. i{t±mV":f 
rfuv^cO^l/'rvi^Ts (M7L\t \ =0-3 1) . Bl 

t^BL=8) . Bn 1 -7 U-A(^0+^y-/n >:^(7)fi 
Sfc (^J;^tiBN =3 2) ^-€:n-^n^L. 1 *7 U-Art 
©-y-yr^l/ScN'&r^ai^ff 2 5 6 LTV^So 

cr m = rms / r m s 

aSXtt»**6^a5^-eJi/h$5:c<Bi:?k'5o COD am i^^rai 

0. 47&^^cfe>n^o 

[0 0 6 8] l;Jl±cD J;-5^cC^H«±CD-x:^;u^^-:^^c;:) 

OBt::^-tJ:d^j:y >f XX{iW^<7)^^a5i:T% JiiBt»- 
T/^' U-AS(^)M^rBm^fl (rmsfS) (^5>*{Z^V> 
A^l.^n-SCI^JZ^i L/:i^cz)T^§o -r/cC*D*>> g!8 

^) t::{i:^tJ'cC® O^^fe^Od^UT, EI80B<7)/-f 

hT-fe^o ^cC^o\ ^8CDA. B(Z)#ffij^ati^ 



[0 0 6 9] Z.(Dm^^±(DJL^j\.^--^:ffi(0^m^m 
^S^D^^fSr ms (i) 

mas 6 2 ^zm-^ x±m^^mijns^Rxjmmmm a rms 



20 



[0 0 6 7] ±15 (16) ^(OW^mma rms 

X. ±ie (15) ^(D^i^m rms xmo a^■ei£M^b 



(17) 



-So 



[0 0 7 0] x-^^' h;Ufl[)te^a>-^x y ^(::ov> 
trx:^^;U^-;5^^ + -rSo ^Mz.i^Lxm^^'R^t'wm 

^^#a5?&>^;&-CDfFfffi>R^^<Z)lohLTfie^r^o T'^cC 
:bt»> gI7CDA^74^^^5 llb^^O) I -fu ^ (1 "7 U- 
A) |^(^x(n) (0^n<N. N=2 5 6) C^LT, 
^*Ht^SgP5 2CT®S/j:S («»J^tf/N^ ViJ^^) ^ 
FFT (i^^'7-'jx^g|) a55 3"^FFT^aS 

^n^xntii^^^. 

Re(j) (0^j<N/2) 
Ini(j) (0^j<N/2) 

SI^S»:04kHz (x(n) 8 k H z V 

40 [007 1] ±i5F FT^aSl^:l&{i. JgipS^ffiasS 4 t3 
SSoTlgSam (j) ^*:«)TV^^o c a)liiSS:aia5 5 4 
_hiS»2©5ISE«ai0a:^;l':¥^-«lti5a53 4i::iHH$;^j: 
^S^^TOas^T^O, _bfa (9) 5S:cr)tt#;6^fTt3n 

i^^z^ z<omnm^xi>^mm^ii, (j) ;6^sl . s 

x;^;;U^-;g^ttJa53 4 a. 3 4 b Tc^^il®:, -r5^j::bt>Jb 
IS (10) Sf3ctS<£i«fflyjL:*i;u^-SL 2Stt/± 

IE (11) ^i.z^^^mm:L^)v^-SYi <Dmmi)<nt> 

50 ^f^\zzinf^0ltmxi>hJL^ji^^'-/<'^>:^^n^ 



(10) 



17 



T/^'^^-^ fb (=Sl/Sh. ±iB (12) ^^m) 

(13) S:^r^-r^S^(^)¥i%^'<.'^fe^v^^iA7- la ^ 
[0 0 7 31 y ^ x:^^tm^J^mmme 4\zm^x 

( • ) ti'^mt^t^. F (an, . f b . la) 

[0 0 7 4] ftr. ^ia>Jcfl!:fiaii:t-C. 
fb<fbth*^'^ am < amth A^"^ 1 a < 1 ath 
;rc)^c:L. f bth ^ ^^mth . 1 ath fiV>-rn 4; Hffi 

rr-e. ^mm<DMci^mj:mt.Lx^t. fbth =i5. 

(Tmth =0. 4. 1 ath =5 5 O^^^Cf ^n'So 
[0 0 7 5}»:t3, ^2(?)«?iJi: UT, ±ieiEM{t:Sip(i 
Mam ^«®fi=Sr(«I±-rs/^i6f3. L^m^O a 

Estate ^ ( a state = 1 ) "^^o l^X^-i^X 

houi ^amth ib^lhm.Lti^^i,z\t^ JiiSani t^^^^ 
i^'cy state ^^'J-fe'y h (astate =0) 'T'So ^LX. 30 
±iEM»F (•) i:UT«. 

f b < f bth o state = 1 ^""^ la < I ath 

[0 0 7 6] ±iSm2 0M<7)J:^{::lEm<l:S*(illam 

7-) 1 a i^^^l^^ tX^ J:V^o ZO^^O^ 

B8SCF (•) i:bTfi. 

f b < f bth iy^'^ <^ state = 1 

[0 0 7 7] \;k±wimLtz^'^tj:m4<Dmmm\z^n 

Xw (k.q) =x(q) w(kL-q) 
ttn^^ Z<D (18) *fr:}3VNT, kfi-^^n 

^SBUOA^;M-^CDq#gCDx^-:$'x(q) tZ^I^LT 
t^k >^oy ('i^^VK'i^) M»w(kL-q)tcj:0 3S 

wr (r) = 1 0^ r < 

= 0 r<0. 



i|#MV5-34 67 9 7 

18 

^cr> cJ: o ^Jlp A ^ w ^ ;6^-^tg t3 ^ o 

[0 0 7 8] i^:;T. ^^m^z^^^p'^mmij&ibmm 

^) (Z)— fficDMBE (Multiband Excitation: -^JU^/^ 

ib^^Wtm-r^o C!:0DMBE;i?3-^ti. D. W, Griffin 
and J. S. Lira. "Multiband Excitation Vocoder." IEEE 
Trans. Acoustics. Speech, and Signal Processing, vo 
1.36. No. 8. pp. 1223-1235. Aug. 1988tr M^$nTV^ 
^'b<OXi>K>. fieJiecOP ARCOR ( PARtialauto-CO 
Rrelation: llSBfflH) 7f.a-V^X\t. ^pCO'Er' 

i^-J^m^zi^Kf1SkpLX\^ti(DlzML. MBE.i?3- 

^X\t. (I^Cy^^;;^fe^V^{*7 U-Art) (O 

mf&B:mmmz^P^ (voiced) ^m^mP^^ (Unvoic 
ed) EFBli:*^ffffi1-^i:V>^«^-e^7^MI:LTV>'5o 

[0 0 7 9] si9f*. ±mMBE7i^zi'-r<Dmmm<D^ 

A*iS^ 1 0 U3JiW^M-^;6^«|&$n§<i:dtr7^i 
oT^SO^ ^©A^jWF^^tt. HPF (>'N>f/^:^7>f 
;U^) m<Dy ^ Ji^9 1 0 2tr2ie>nT. V^*^^0SDC 

(itSfE) Ti-y-^^y hj^^m^'^^i^Vm (^JA{^200 
~3 4 0 OHzt::SJSB) < i: l^iSJtJSK^i- (2 

OOHz^T) (Dm^t^nt^in^o zc^y ^ Ji^9 1 02^ 

iffLxn^ntzm^^t. ^f^^n^iti^iosRUMtn-f 
mmmi 0 Aiz^ti'^nm^n^. t^y^t^ih^i o 3 

N=2 5 6) ^SLXfu^y^^i^m^H ($>i>\^\tumj& 

J;^^oaiU*^^Tt^n) . zoy^r:! ^ i^^CD'^Pm^ 
\z-D\^X(0\:fy^mihi}^fTt>tl^o Z0J:vtj:^K>mL 
ya^yiS^ (2 5 6-9*V/;W) ^, m^^^^m I 0 (D AiZ^ 

fct df^L+^yX^u (^Jx.{fL= 1 6 0) <Dyi^-/^m 

mxmmmyj\^\z^m^itx:iso. ^-r^ y i^mo^- 

-:>Tl^«^o tiTz. ^j&HtaSgp 1 0 4 Ttt. l^ny^^ 

[0 0 8 0] ;iO!><i:^)^j:S3&>Ct^il^a^-e^-ri:> 
• • • (18) 

dHt^ssnsc tt^ctOT^-^xw (k.q) ^^^^ens 

wi:^^LTV>^o tf >;/^tti±i^a5 1 0 3[^T?<^>B! 1 OO 



N 

r 



(19) 
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Wh (r) = 0.54 - 0.46 

= 0 

•CfeSc Z<D^-otj:^mWC\^r (r) fe^VMiwh (r) ^ 
ffiV^Sh^O!>±gB (18) ^a)^PI»w(r) (=w(kL- 
q)) (7)l5^KrB^ti. 
0^kL-q<N 

kL-N<q^kL 

SfoT, '^J^ff±iB:^0^(7)J®-&t3^MSCwr (kL~q) = 

1 ^J^c^cr){i. la 1 ur^-r ctdt::. kL~N<q^k 
L(Dtir^/j:^o ±12 (18) ~ (20) S$ 
N (=2 5 6) ^ty>^;UC7)^;6^ L (=16 0) ^yzf 
;i.-roHijjiLT*^< r ^^^UTV^§o UT. ±iS (1 
9) (20) Sa)#^M»-C^OtB$nfc#N,^ (0 
^r<N) <0^m^y:fJi^^i^. -?:n-^nxwr(k.r) . 
xwh(k. r) him-rzt^zT^o 

[008 1] Sg^nt^lSSP 1 0 4Tfi. 0 1 2{:::^-rct 
^{3. ±gE (20) yi5^a;&«dntf>nf^ 1 ^n.y 

i?' 2 5 6+^y•:/;K^)■9-y7';^JlJxwh(k. r) tci^LT 1 7 

i^^nx) 2 0 4 8V-y-fJ\^t^tl. ZCD2 0 4 8v-y 

[0 0 8 2] ey^^*aj^lPl 0 3-e(i. ±i5xwr(k.r) 

CDV->^jum (1 rn^y iJ'N-y-V^^yV) {zS-:5V>Te y 

1 :/ny ^t-ot loO!)^ 'J •y:/U-<;V5&:^^UT 

S(j) =H(j) I E(j) I 

7ra>s = f s /2tr^lSL, -y-vyj i^^^jSftf s = 

2 TT tl^^\k.\t% kHz<3!>i:^trtt4 kHzfrW/Cr^o 
±fe (21) ^^\Z^\^X^ ^^S^ScttJi(D7:-?:5' 
^S(j) 1 3CDAt::^-rci:^?'j:iS?gc^^: H(j) 

(j) CD:;^'^i5' h;uSi^j^ (aLV-<n-y) ^^L, E 
(j) ti. S! 1 acoClz^-TctdJ'cC^u-^yuT^^e^j/cCi!? 
e^-^ (x:^-9->f x>f 3 V) co:^-?^ ^;^=S:^UTV^ 
«»o -r3^*^t>, FFT;t-«^ h;us(j) Ji. 
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/N^ y^^(0#^a)^gifflCwh (r) ti. 
cos(2 r/(N-l)) 

0 ^ r < N • • • (20) 

r<0. N^r 

■rtf 'y^®Hf*5. ^Jxtffj:7 U-ACDtf ^'grtf'^^ L 
T± 2 0%C^)®arttwfe'5bf-:^^$r*i6. r(7)tf-i:^& 

^^-^ (tf ^y ^cOy' T y+^--^) ;6^fTtDiaSc 
[0 0 8 3] i^fl^ (:7r^y) e^y^t^-^^1 0 6 

\z.\%^ fcf^y f-tttHSPi 0 3Ti4ai$n/zSi» (-oxi;? 
■\'--) (^:7) If ^y ^7^-:$^^:. itSf^Jfiasi o 

5 {3 J: 0 X. ( ? F F T $ n ^ 8c « ± CD -r - ^ ^ 75^ « 

iieatfy •^T^-5^<l3Sr4^'L>tz. 0. 2 -0. 5 t ^«^-e± 

30 ^(Oy r ^ >V'-^(D^^tLX. \^ty^ ^-tmz J: 

(Analysis by Synthesis)^fe^ffiV^. ^^^nit/^ 

^ J: ^ fcf v^^mhX\^^^ 

[0084] 3(3Dtf y ^a)7T>r V+^-^tCloVNTift^ 

•r-So *-r. ±iEMBE?^^3-5^^-^v^T(i. ±iaFF 

bT0S(j) 

0< j < J • • • (21) 

40 (j) I i:(Z)gti:: LT^T^yi'ibSnSo 

[0 0 8 5] hyu I E(j) 

(tf-y^Sit) ^#MtT> (M*y 
K) cD«^?gt3«^r^x-^i5' h;wS^^^JSSctt±cr)# 

So r CD 1 A> K^cD^?^{i. -e^I^t^ilEEI 1 2e^-r 
<t-53^c2 5 e-y-y-Z^uoDyN^ Vi/^BiScfw 1 7 9 2-9-:/ 

5(? (gfej^o-Y yy1;u:;^&?^5Sr±fetfy^triCi:T«0ffi-r 



(12) 
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©TPS. ±K©.^^^n-€nain 

[0 0 8 7] 
[»1 0] 



[0 0 8 6] j^tr, ±m^v^^zf!i:.cx^mtsntz^^< 

VKS^::. -hiSHG) ^f^S^-tt ^ J: d ^j: (#AV 

oDi^-^s/Mn-rs j:-5^^cc) m i—mcDmm) i Am 

{I SO) I - I A. I I E(J) 1} 

[0 0 8 8] -e^lir^o rcDx^-fini **>^Hl::T«cJ: [0089] 
^^.C I Am I tt> [&1 1] 

=.2 2 { I S(i) I - I A. I I E(j) i } I E(j) I 

a I An, I j=am 



(2 2) 



I A„ 1 =2^E t SCj) I I E(j) 
i=atn 



l/ZlECj)M 
j=am 



[0090] k:tj:r). ZO) (23) ^(D \ Am \ 

K«tw*a6. »6n/i#liiSi I Am I 'SrffiV^T±ga 
(22) ^T^S^$n/;#/N*> KScDx^-en, 

[0 0 9 1] rtxio'^. Jiistf ^y^ttmasi 0 3T«i6 

^n3t^:7 t^^y ^^+.6^ LT. mz.\^ 0.25 

K*iA^gfe^D. ±H£ (23) ^ctO, ^^S^^tt±7^-^C7) 
/N"^ — h I S (j) I iiMbf^S^:::^^^ I E 
(j) I i:^fflV^T±IB (22) S:<3[)x^-em 
CDrfe/N*^ Kc^l^ftffiZ em w ^;6^-et^o ^ CO 

x^-l^ftilZ£m -^^-Str^li^, S/hilJ^cC^x 

b 



2 { I S(i) I - I A. 

j=arn 



(2 3) 

35 1 0 6"CSa©-7 7>f y («iy;it^ 0.25 ^S'*) \f y 

[0 0 9 2] i^l±\f>y^(Dy 7 ^ >V^-^<Dmm\Z:i5\^ 
TJi. ift^^feffifBS^b-r^y^iftt^. ±y<>yi)^^^^ (Vo 
iced) (3D#^$rH^LTV^^;ij^ ±iE t/c J: d f::M B E 
;fCII-^t3*5V^T^i. [Hl^^JCDj^iSScaJitrftl^^ (Un 
voiced) Mi^;&^#^E-r^^V>-5^x;i-$:gfeffi LTV^^Cl 

[0 0 9 3] ±mmm&\fy^V--^^l OQib^^a^m 
mt^^i'RXfmm l Am l (Dy'-^lt. 
*J^ja5 1 0 7 ±i5#v^y F«t::#^^/fe^ 

"^(ommt^nt^n^^ zcom^\<Dti^{z. nsr (y-r 

[0 0 9 4] 
[&! 2] 



I I E(j) I } 



(2 4) 



E I S(j) 
j=a« 



[0 0 9 5] ii^-d:. z<DNSRmtjm'^(Dmm mx 

t^o. 3) (x^-;&^;fc:^v^) iiirtrti. ^ 

(DJOVX0)\Atn llE(j) |t3j:^|S(j) I 
mmx$>^) Lnmx^. S^AvF^grUV (Unvoice 



5^? 



(Voiced, *F1P) h^J^J-r^o 

[0 0 9 6] 2fcf3, mmnmm^i os^z\t. K^sa^ft 
35 1 oei)-i^(Dy >kfy^tmm^irtzmm i Am 

I 2Sllf ±i2*^^/^^#5pJ9Jgp 1 0 7 

*-^cOV/UV (*^^P/«^^W) m^lr'-^ibmi^^ 

nxvN^o cKZJli'liMfPfflliPi 0 8-efi, ^p'^/mp 



(13) 
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#*J^U^a5 1 0 7lC^VNTi^^^ (UV) Lnm^titz/^ 



[0 0 9 71 
[»1 3] 



|A„luv= 1 SO) I V (bn-a.+ 1) 
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(2 5) 



CO 0 9 83 ^ZXikl^^H^o 

[0 0 9 9] z(Dmmwmm^ i o sd^^oDx-^^t^. 
x-^ScSei (-acD-y-v:/'; h^gl) ^ i o 

(i|#t::lii!iiT^-5'c7)gc) t^^tj:^ z t^^MLX^ — 

«=^«^3 4 0 OHz^-e^-rSi:. 3©*!»^«*^±I5 
tf f-trjSCT. 8/<y K~6 3y<y K{3:^iiJ$n6 3 

m I (UV/^y FOgiH I An, I uv^'&t^) 7^-15^ CDii 
aSCnriMX+ 1 4j 8-^6 3 ii^^t-r-SC: ^itrJ^Sr-So ZCOtiisb 
x-^Sc^SI^ 1 0 9Tti. r 0nr^{@|gCmMX+ 1 

[0 10 0] w r-C*5I^E^J^r:foV^T^i. 
{^(DWi^or- ^ti-^-/uv ^ [^<DWl^<D7''- 9 ^ -CCD 

ffl^iir^-r s <t -5 ^ ^ - f"- 5^ =&f+ jn L T f^- 

m^O^Wm'T-^'^i^^^ Z(DY.^%^<DmWi (( nriMX + 

1) xKosii) o>mm7'-9'^mMmA\.x^^\z^< 

©Nm fi (^J^t^2 0 4 8ffl) {wfe^iL. rcDNM ffl<7) 
7^-t5^^PBl^|V>T±i2-^{@»Nc (^J;it^4 4f@) 0) 

[0101] Z(D'f-9WiM^^ 1 0 9}6>^(Z)t'-^ 

S^^l:gI5i 1 0;&^^(7)Si^>fl:m:t?7^-^fi, m:t?«^ i 

1 1 ^^frLXmOffiSn^o ^/i. ±IEi^fiSc?)lf ^y 
ti, ^y^^-^>fbliP 1 1 5T^^-^>fH$n, m^?iS^l 1 
¥lJSiJa5l 0 7;6>^c^*^^/'*|^# (V/UV) ^t^JSUx 

-^^ti. ffi^jis^i 1 3^^frLTSioai$n-5o rn^ 

CD#£ti*«^ 111-11 2^t^^(D=f-9\%. m^(D& 
CO I 0 2] ZH^ay^T'-S^ ^t. ±lEN-9-v:/ 

LX^m^m^:itii,zJ:om'^ix^h<DXi>^ib^^ :/n 



[0 10 3] }k\z^ &m^ixxn^ritz±m^r-^i- 

(3!)8Eli»«^troV>T. HI 4=Sr#Mt3^j:A^e>i«^t-^o 
;i(3[>g| 1 4 {r:fov>-c, Ati^^ 1 2 1 t::ti±fB'<^ h 
M^it^titzmmr-^TbK A^?«^l 2 2e{i±|2^ 
^ft^n^cfcf^y^x-^'T&K ^/^cAi^S^l 2 3t3{i± 

1 2 1 ^-^(D&^itmmr-i^\t. m-<^ h^vi^^baj 
1 2 4{3i^6nTafr»^-<b$n. T'-^^m^^Ui 2 
5{zm'bnxM^»:^n. n^ntimmy'-^i^^^p^ 

^^^1 2 61^XfmP'^'^^^l 2 7t3ige>n^o A:^ 
i^T- 1 2 2;6-e>or):^-^<be^y'?^x-^{i, hf ^y ^S-f-^fl: . 

gpi 2 8T'm^{b$n. T^-^j^fti^^^asi 25. 

/cAi?i^^ 1 2 3*>6<7)V/UV^PJ^jT'-^{i. 

-^figspi 2 6 fi.t/ft&^^-a-fi£a5 1 2 7t3^iif>n'&o 

5^? CO 1 0 4] W^W^fiSgPl 2 6-e««»I^tf^5S(cosin 
1 2 7T-«MA{f5f>V'< h X^r/N'V K/<::^:7 

fiEL. zn^o^^p^^^&miimp^^^ik^ii^ 
mn^i 2 9xtBn^mLx. m^^s-?i 3 0 
mi-ct-^t^ LTVN-So rc^:^^. ±^mmf-9. 

u-A I 6 ot»->7^;^) fitt::jgff 

^fig^CD 1 "7 U-A («?yx.tfJiia5i'*T7 U-ACD^^'^JJ)^ 

^m^mm^z j: 0 ««6 ^ -5 l r v> 

CO 1 0 5] mT. ^^^-^fiSSPl 2 6t:::l3tt'5'&'^4a 



(14) 
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26 



Vm (n) =Am (n) cos(^m (n)) 

m^ntzi^X<Dy'^y VO^^^'^^mW (ZVm (n) ) L 

to 1 0 6] (26) ^^(DAm (n) ti. ±ia^J5g:7 

U - A (7) ^feig;&^ 6 »fia ^ -e © K TMH 5 n/c SSS 

Am (n) = (L-n)Aom/L + n ALm/L • • • (27) 

(O^itZj:0Am (n) ^fhSfnff V^o [0 10 7] ±fa (26) (n) ti. 

(0) =ma)oin + n^ m (o)Ll~<yoi) /2 L + ^Om+ A n 

• • • (28) 



0^n<L • • • (26) 
Ttcio-h. ±ia^dc:7 U-ACD^ig (n = 0) -Caymm 

mm&(ommm^ Aom. m^^y i<-/-(Dm^^ (n = 



iZ^O^ib^ZtHj^-r^^^o Z0 (28) ^•t'-C, <^Om(i 
±iB^J5S7 U-A©^t« (n = 0) TCDmm^SI&CDte 

« (n-0) x'0m^nm^&&. (DLi^tm^^y 

(DtH^t^ in=L :^(0^^y -^0)^*^^ 

K3^SC^•^n•^n^LTV^-5o JiIE (28) 

n = Lt:::fett^ffiffl<^Lm>&^5m (D t < J: 

[0 10 8] mr. ffis^^m/^y Kt:::fov>T, -^n-^ 
laiiiiiAni (n) > ffiffl^m (n) (D^^yj^mmT^o m 

m/<>h*i)K n = 0. n = L c^)V>-rn ^ V (%^^) i: 
$n^«^tr. liiBAm (n) ±ji^Lti (27) SitrJ: 

0. &m^ntzmmmAom^ Aim^^mmmLxmmA 

m (n) ^^r^ffi-rnt^ J:V>o feffl^m (n) n = 0 T <9 



m (0) =<3iom3&^e>n = LT5m (D <^ Lm ''cC ^ J: 

[0 10 9] n = 0(D^^V (^^^r) -C. n = 

L0i:^UV (*^W) ^^n^^^t::. IgiHAn, (n) 
Am (0) 0&mmmmAotQi)^^Am (L) TOttj:^ 
20 J:dtrii:«fflHt- -So n = L"CC!>e39S«iHfflALmtt*^ 

ffiffl<9m (n) {i. ^m (0) = <^0m^ t.. A <y = 

0 i:-rSo 

[0 110] n = OcDi:^UV (i^FW) T% 

n = L0htV (^^^) ^^n^^i^trti, Jg*iAiD 
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